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Introduction
Sales and operations planning (S&OP) is a process to develop tactical plans that provide management the ability to strategically direct its businesses to achieve competitive advantage on a continuous basis by integrating customer-focused marketing plans for new and existing products with the management of the supply chain. The process brings together all the plans for the business (sales, marketing, development, manufacturing, sourcing, and financial) into one integrated set of plans. It is performed at least once a month and is reviewed by management at an aggregate (product family) level. The process must reconcile all supply, demand, and new product plans at both the detail and aggregate levels and tie to the business plan. It is the definitive statement of the company's plans for the near to intermediate term covering a horizon sufficient to plan for resources and support the annual business planning process. Executed properly, the sales and operation planning process links the strategic plans for the business with its execution and reviews performance measures for continuous improvement (Cox and Blackstone, 2002) .
The main features of S&OP are as follows:
. it is a cross-functional and integrated tactical planning process within a firm;
. it integrates all of the plans of a business in a unified plan;
. it has a planning horizon that ranges from less than three months to more than 18 months;
. it bridges strategy and operations (Feng and Sophie D'Amours, 2008); and . it creates value and is linked with firm performance (Grimson and Pyke, 2007; Nakano, 2009 ).
Conceptually, S&OP has evolved from aggregate production planning (APP) in the early 1950s (Singhal and Singhal, 2007) to manufacturing resources planning (MRP II) in the mid-1980s (Wallace and Stahl, 2006; Dougherty and Gray, 2006) . Ultimately, S&OP evolved into a business process that aligns sales and production within a firm and in the supply chain (Lapide, 2004a (Lapide, , 2005 Grimson and Pyke, 2007; Feng and Sophie D'Amours, 2008) . As a result, the processes of S&OP occupy a central place in supply chain management (SCM). In the last two decades, S&OP has received sustained attention in an increasing number of publications. The Global Supply Chain Forum defines SCM as the integration of key business processes from the end user to the original supplier, who provides products, services, and information that add value for customers and other stakeholders (Lambert and Cooper, 2000) . SCM is also defined as the coordination of material, informational, and financial flows within a firm and across legally separated entities (Christopher, 1998) . Cross-functional alignment and integration within a firm and in the supply chain are essential ingredients for businesses' survival and expansion in a global economy that is characterised by fierce competition, short product life cycles, and technological complexity (Bowersox et al., 1999; Lambert, 2006; McKinsey, 2008) .
The operations management literature has traditionally treated alignment in supply chains as the coordination between cross-functional areas within a firm or among firms. The need for cross-functional coordination arises from functional conflicts among areas such as sales, marketing, logistics, finance and operations. These conflicts are rooted in structural causes, such as contradictory reward and evaluation systems, product and production complexities, market orientation, and experience and culture, and are often aggravated by capital constraints and technological changes (Shapiro, 1977) . Frameworks proposed to solve internal conflicts and foster collaboration are usually approached in the operations management field through incentives, information exchange, or contracts (Cachon, 2003; Chen, 2003) . There is a large set of empirical data on cross-functional integration and individual firm performance (see, for example, Stank et al., 1999; Ellinger et al., 2000; Pagell, 2004; Giménez and Ventura, 2005; Lynch and Whicker, 2008; Daugherty et al., 2009; Flynn et al., 2010) . However, although cross-functional integration is required for the S&OP process to occur, the inverse is not true; cross-functional integration might occur in the absence of S&OP. Hence, there is an interest in understanding the specific effects of S&OP on the performance of the firm. As a planning process, S&OP provides a structured approach to integrating plans from different functional areas and among firms. Therefore, one might expect that the whole S&OP process or its constitutive elements would enhance firm performance. Yet there is not sufficient empirical evidence of its role as a determinant of performance.
In an effort to fill this gap, this paper aims to improve upon the highly dispersed S&OP research by integrating the findings of existing studies to identify and measure the S&OP effect size on firm performance. This paper consists of multiple sections. First, the concepts are introduced and a brief historical review of S&OP is presented. Second, the methodology is described. Third, the results are presented and empirical evidence of the effect of S&OP on firm performance is analysed. Finally, suggestions for future research and the main conclusions are presented.
S&OP: learning to evolve
The pioneering work in APP by Holt, Modigliani, Muth, and Simon (HMMS) in the early 1950s provided a foundation for shifts in operations management paradigms and initiated what became known as S&OP (Singhal and Singhal, 2007) . Initially, their work was described as a "study of decision making under uncertainty" in the context of inadequate forecasts, fluctuating demand for multiple products, and imbalances between aggregate and product-level production plans. This study resulted in substantial economic gains for participating companies. However, the most important result was that seemingly unrelated managerial functions emerged as part of a new, integrated production planning environment aimed at aligning the supply and demand sides of a business (Holt, 2002) .
The issue of aligning functions within a firm is not new in the operations management literature. More than 40 years ago, Lawrence and Lorsch (1967) launched key concepts to define inter-functional integrations and their effects. Ten years later, Shapiro (1977) asked the question, "can marketing and manufacturing co-exist?" Later, Malhotra and Sharma (2002) posed a new question: "can marketing and manufacturing afford not to co-exist?" Conflicts between these functions arise naturally because the goal of marketing is to increase product diversity, while the aim of manufacturing is to reduce this diversity through longer and more stable production runs of a narrower product line (Shapiro, 1977) . The relevance of cross-alignment may be reflected by several special issues pertaining to the topic. One of these was a special issue published by the Journal of Operations Management ( JOM) in 1991, titled "Linking strategy formulation in marketing and operations: empirical research." The International
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Journal of Production Economics (IJPE) published a special issue on marketing-sales coordination in 1994 (Whybark and Wijngaard, 1994) . Later, JOM published another issue in 2002, titled "Managing the interface between marketing and operations" (Malhotra and Sharma, 2002) . Despite its focus on marketing and operations, this integration is analysed more broadly and includes the need for alignment between the many different functions of an organisation. Paralleling progress in production planning and operations management, frameworks for conflict-solving and integration in the supply chain, emanated from organisational theories. They also contributed to disseminating S&OP as a multi-functional and integrated process. Most case studies and reports in this area trace the origins of S&OP to practitioners working at firms such as Procter & Gamble or Gessy Lever or as an offspring of the early MRP-II implementation projects (Wallace and Stahl, 2006; Dougherty and Gray, 2006) .
Theoretical approaches to operations, information systems, marketing, and supply chain disciplines emphasise the need for close, cross-functional coordination within a firm to enable better network integration among firms in the supply chain (Kahn and Mentzer, 1996; Giménez and Ventura, 2003; Saeed et al., 2005; van Hoek et al., 2008; Nakano, 2009; Jüttner et al., 2010 ). An early distinction introduced by Kahn and Mentzer (1996) suggests that integration requires interaction and collaboration that operates beyond the coordination of plans. The coordination of workflows requires adapting inter-organisational plans across organisational units in the supply chain (Stadler, 2009) . Integration requires collaborative assessments, planning, and decision making (Oliva and Watson, 2010) . Viewed as a business process, S&OP is at the centre of the strategic alignment of a firm.
Fact-based analyses of the benefits of the planning process, as such, even when incentives for cross-functional collaboration are lacking or contradictory, are still scarce (Oliva and Watson, 2010) . Nonetheless, despite its relevance for the operations management field, cross-functional and process-based work represented a meagre 0.122 per cent of the total number of articles published in the top 25 academic operations management journals for the 1971-2006 period surveyed by Piercy et al. (2009) .
S&OP and cross-functional integration can be related to the performance of the firm in the supply chain in several ways. Beamon (1999) emphasises that costs (inventory and operational) and some combination of costs and customer responsiveness (lead time, stock out probability and fill rate) are the most commonly used performance measures in supply chain models. It is expected that S&OP and its constitutive elements will impact upon one or several supply chain performance measures outlined in the framework proposed by Beamon (1999) : resources (inventory levels, personnel, equipment, energy use and costs), output (customer responsiveness, quality and quantity of products, sales, profits, etc.) or flexibility (volume, delivery, mix and new product development flexibility).
Alignment and integration are key factors for the effectiveness of the S&OP process (Lapide, 2005; Grimson and Pyke, 2007; Viswanathan, 2009; Caceres et al., 2009) . Functional plans, business forecasts, inter-functional meetings and collaboration (including participants, trust and commitment, regularity of meetings), organisational aspects of S&OP (empowerment, set up of formal teams, set agendas), and information technologies are the essential elements of S&OP according to different S&OP models IJPPM 61,4 (Lapide, 2005; Grimson and Pyke, 2007; Viswanathan, 2009; Caceres et al., 2009) . The main expected outcome from the process is the cross-functional integration of plans (marketing, sales, operations and finance). By contributing to a more effective process, cross-functionality enhances S&OP effects on the performance of the firm.
This research synthesis was undertaken as an attempt to identify and integrate the dispersed evidence of the effect of S&OP elements on firm performance.
Methodology
A five-step process was adopted to select and retrieve papers for the analysis of descriptors:
(1) Computerised database selection.
(2) Identification of keywords for the search. Three databases were selected for the search because they contain papers published in the large majority of scientific journals pertaining to operations, organisational management, and social sciences research: Emerald, EBSCO, and ScienceDirect. In accordance with recommendations for initial research synthesis (Cooper, 2010) , the keywords selected were sufficiently broad to both avoid artificially limiting the results and still provide limitations to avoid undesirable results. In pseudo-code, the following phrase was adapted to the search engines of each database: "sales and operations planning" or "S&OP" not "S OP". The search was conducted in the full text of the articles. A grey literature review was included in the search databases and manual searches as reflected in the choice of bibliographic databases. This literature was included for two reasons: first, to limit the "file drawer" problem or dissemination bias that may arise because results that are statistically non-significant tend to be less accessible to computer searches; and second, to include more recent research that may currently be in the process of being published (Rothstein and Hopewell, 2009) . Scientific grey literature comprises newsletters, reports, theses, conference papers, government documents, bulletins, fact sheets, and other formats freely distributed, available by subscription, or available for purchase (Weintraub, 2000) .
The search returned 271 papers. The full bibliography list is available upon request from the lead author. Based on the reading of the abstracts first and then the full text review, duplicate papers and those papers that did not correspond to the selection criteria were excluded. The authors adopted three exclusion criteria. First, only papers dealing with the S&OP concept as an integrated business process were included in the analysis. This first criterion excluded papers dealing with S&OP elements treated in isolation (e.g. information systems integration, business forecasts). Second, papers were excluded if they provided few or no explanations about the quality of primary research or about the strength of the evidence from which conclusions were drawn. This criterion excluded papers regardless of the nature of the relationship between S&OP elements and firm performance, or lack thereof. The third criterion excluded Sales and operations planning
papers not based on survey data. In order to be eligible for the analysis of effect sizes, survey-based papers had to present at minimum a description of data sources, pre-test of the instruments, content validity, reliability and regression coefficients. The first two criteria excluded 216 papers, 182 based on the abstract reading and an additional 34 papers based on the full-text review. This exclusion resulted in 55 papers being included in the study identification and study descriptors. These papers were reviewed and cross-examined by at least two authors. A high level of agreement among the authors was obtained as a result of the screening process. The agreement measured by Cohen's kappa for three judges on abstract reviews was 0.47 with a standard deviation of 0.12, which was significantly different from agreement by chance alone (Fleiss, 1971) . The main reason for disagreement was the inclusion in the abstract review of many articles from industry magazines that provided few explanations of the strength of the evidence upon which the conclusions were based. In judging primary study quality, a classification scheme that ranked papers by the strength of their empirical evidence in ascending order was adapted from Lipsey and Wilson (2001) :
. direction of effects;
. percent change;
. percent change and sample size (N);
. means, standard deviation, and N; and regressions/correlations (see Valentine, 2009 , for a full discussion regarding primary research quality in research synthesis).
Cohen's kappa nearly doubled (0.83) after consensus was reached about the exclusion of articles from industry magazines and trade journals in the first round of reviews. The application of the third exclusion criterion further reduced the number of papers down to four, as expected.
S&OP effects on firm performance
Several papers dealt with the relationship between S&OP and firm performance. The 55 papers selected for the first analysis were classified in broad categories by the type of performance indicators used and are presented in subsection 4.1. Among these, only papers providing empirical evidence of the strength of the relationship between S&OP and performance were selected for further analysis in subsection 4.2. Implications for research appear in subsection 4.3.
Sales and operations planning goals
In order to highlight the contribution of the papers to the empirical analysis of the relationship between S&OP and firm performance, studies were classified based on the ultimate goal of the S&OP process and the use of survey data for the analysis. More than one objective is usually set for S&OP. As pointed out by several authors (Beamon, 1999) , single-item measures of supply chain performance such as costs or client satisfaction alone do not capture the complexity and contradictory goals of supply chains as firms pursue different performance objectives simultaneously. For instance, depending on the context, a firm must struggle to win on both costs and delivery time.
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This is also the case for S&OP goals, as they align with the strategy of the firm (Lapide, 2005; Grimson and Pyke, 2007; Viswanathan, 2009; Caceres et al., 2009) .
Based on the papers reviewed, the goals of the S&OP process were grouped into the following categories:
(1) Alignment and integration (vertical alignment and integration, align/balance demand and supply, align different firm functions, align/integrate plans, refines/adjusts/improves functional plans, horizontal alignment within the supply chain). (2) Operational improvement (improve forecast, improve operational performance, reduce/manage inventory and stock-outs, manage/balance/align volume and mix, manage/balance/align capacity resources, manage constraints, manage uncertainly and risk, allocate critical resources, optimise supply capability, aid new product introduction, measure value creation, measure/review business performance). (3) Results focused on a single perspective (improve business/supply chain performance, improve revenue, improve customer service, minimise business/supply chain costs, minimise demand distortion, conduct yield management/pricing). (4) Results based on trade-offs (increase/optimise enterprise profits, optimise customer service vs inventory, meet demand with reduced inventory, meet customer needs with minimum cost). (5) End results (gross profit return on space, return on net assets, gross profit return on inventory, company/product profitability, contribution margins). Table I presents the 55 analysed papers classified according to the five ultimate goals of the S&OP process. The use of survey data is also indicated. Most papers from the last decade measured S&OP results based on alignment and integration of functional units within a firm or among firms in the supply chain. Often, the expected results were concomitantly measured as a single outcome, such as operational or business improvement and alignment. In a few cases, S&OP goals were also presented as trade-offs between conflicting business strategies. Even fewer attributed to S&OP the ultimate objective of obtaining end results, such as increased profits or increased return on investments. Papers that empirically analyse the effects of S&OP on firm performance are discussed next.
4.2 Empirical evidence of the strength of the relationship between S&OP and performance As presented in the previous sub-section, among the 55 papers reviewed, relatively few papers used empirical data to estimate the effect of S&OP on firm performance. Two used mathematical modelling or case studies. Four used survey data to empirically validate theory.
Feng and Sophie D'Amours (2008) applied a mixed-integer programming model to empirical data obtained from a make-to-order manufacturing environment in Canada. Three models were compared: a multi-site, integrated, and centralised cross-functional planning model of sales, production, distribution, and procurement; a model with centrally integrated sales and production but with local purchasing and distribution Table I .
Sales and operations planning
decisions; and a traditional, decoupled plan with centralised sales functions and decentralised/separated functions of production, distribution, and procurement planning. The authors concluded that the fully integrated model results in higher financial returns than the partially integrated S&OP and that the partially integrated model outperformed the decoupled planning model. Oliva and Watson (2010) described a case study of sales and operations planning in a global consumer electronics company in which the structural determinants of performance, such as work groups, incentives and rewards, are separately set for the different functions of the firm (sales, marketing, operations and finance). The functional misalignments identified were the traditional cross-functional conflicts (Shapiro, 1977) ; this finding reinforced the generalisability of the study's results. In conducting the case study, the authors employed semi-structured interviews, direct observation of planning and forecast meetings, and the review of documents. The planning process was defined as a "sequence and interdependency of activities designed to achieve a goal." The general goal was the integration of demand planning (forecasts, market analysis, promotions, and new product launches) and supply planning (master schedule, material requirement, production, and distribution) and the organisation of the flow of information among them. It was hypothesised that S&OP has an intermediate role between the structural determinants of cross-functional alignment and firm performance through the mediating effects of information quality, procedural quality and alignment quality. Furthermore, it was posited that alignment quality is more important in determining performance than the constructs of information quality and procedural quality. It was argued that the attributes of the S&OP process affect firm performance even when the functional structure and incentives are contradictory and defined in isolation from each other.
Survey-based S&OP research that focuses on firm performance is depicted in Table II , and the main results of these papers are summarised in Table III. Table II presents the basic measures of scale questionnaire development, internal construct reliability, convergent and discriminant validity (Hensley, 1999; Brahma, 2009) , and overall structural equation model fit (Shah and Goldstein, 2006) .
Construct validity indicates the degree to which the scale measures the abstract concept (construct) that it is intended to measure. Internal construct reliability refers to the internal homogeneity of the items composing a construct when compared with other constructs. Reliability is usually measured by Cronbach's alpha coefficient. Cut-off values are often set at 0.7 for confirmatory and 0.6 for exploratory data analysis. Convergent validity measures the correlation among different measures of the same construct. Discriminant validity verifies whether the scales measuring different constructs have low correlation (Hensley, 1999) ; it indicates the uniqueness of the item measures in defining a construct (Hadaya and Cassivi, 2007) .
In the four papers reviewed in Table II , survey questionnaires were sorted for construct validity through literature reviews, interviews, and pretests. McCormack and Lockamy (2005) did not report on pretests. Olhager and Selldin (2007) did not report on confirmatory interviews and pretests. All papers met with low response rates, but all researchers except McCormack and Lockamy (2005) tested answers from early and late respondents and did not find any significant differences; this result indicates a low probability of non-response sampling bias. All four papers reported partial coefficients and a test of statistical significance. None of the papers reported on statistical power. (2007) investigated the mediating role of planning and control approaches (S&OP and master planning) between market uncertainty and firm performance. Hadaya and Cassivi (2007) aimed "to measure the influence of joint collaboration planning actions, inter organisational information systems (IOISs) use and firm flexibility." Finally, Nakano (2009) focused on the effect of internal and external alignment (collaborative forecasting and planning (CFP)) on logistics and production performance. Firm performance was measured differently in each study. The four papers reviewed in Table II reported measurements of performance with the use of five-point Likert scales for all constructs, but Hadaya and Cassivi (2007) used a seven-point scale.
McCormack and Lockamy (2005) applied a Likert scale of self-assessed performance ratings of supply chain management in the following four areas: plan, source, make and deliver. Olhager and Selldin (2007) measured performance with Likert scales comparing competitors in terms of delivery speed, delivery reliability, volume flexibility, and product-mix flexibility. Hadaya and Cassivi (2007) applied Likert scales to constructs of firm flexibility: product volume and mix, new product introduction, and delivery flexibility. Nakano (2009) applied Likert scales to measure logistics costs, manufacturing costs, final product inventory levels, order fill rate, delivery speed, and delivery times.
The diversity of definitions and measurements of firm performance renders comparisons and cumulative meta-analysis difficult.
The main results are summarised in Table III in which the theoretical statements (propositions), hypotheses and correlation coefficients among the study descriptors are reviewed. The expected sign of correlation coefficients is shown in parentheses in the hypothesis column.
The results obtained by McCormack and Lockamy (2005) strongly suggest that organisations can enhance their S&OP processes by deploying horizontal mechanisms that are designed to facilitate intra-and inter-organisational collaboration and integration. The horizontal mechanisms that were significant but not surprising in this study were the positive relationships between the existence of integrating roles and firm performance, and between formal S&OP organisation and firm performance. However, the strong regression coefficient for the informal organisation mechanism was surprising; this coefficient essentially reflects a high level of cross-functional collaboration. This result indicates that the "soft" aspects of implementing an S&OP process can be very important. Network-building practices were also shown to improve performance. The authors measured S&OP results with a five-point Lickert scale on self-assessed performance of the firm.
Olhager and Selldin (2007) measured market uncertainty, asking respondents to rank from 1 to 5 the following market requirements: product design, product variety, individual volume per product, and delivery speed. Low market uncertainty corresponded to manufacturing environments with high volume, standardised products with few variants, and short delivery and production lead times. Market uncertainty was related to the choice of material planning and control methods: S&OP, master scheduling, material planning, and production activity control. Only S&OP and Sales and operations planning master scheduling were kept for the final regression analysis. The authors found that market uncertainty has a negative effect on performance (2 0.383). The negative effect can be partially mitigated by the optimal choice of MPC (S&OP and master scheduling). The indirect effect of market uncertainty through MPC approaches is 0.143 (0.5 £ 0.258). These authors concluded that "sales and operations planning (. . .) have a significant and positive mediating role for improving operational performance in manufacturing environments that are characterised by market uncertainty." However, the magnitude of the indirect regression coefficient between market uncertainty and S&OP does not offset the direct negative effect of uncertainty on performance. S&OP appears to be a condition necessary but not sufficient to mediate the negative effects of market uncertainty on performance. According to Hadaya and Cassivi (2007) , without joint collaborative planning such as S&OP, strong relationships among partners, and inter-organisational information systems (IOISs), it would be difficult to implement the core process improvement that characterises a demand-driven supply network. The performance measure in the supply chain adopted was flexibility (volume, launch of new products, access/distribution networks, product customisation, and responsiveness to key markets). Hadaya and Cassivi (2007) surprisingly did not find a positive effect from joint collaborative actions on flexibility. However, they found direct, positive effects between joint collaborative planning actions and the strength of relationships, and between joint collaborative planning and the use of IOISs. These researchers also found that the strength of relationships positively influences the use of IOISs. Regarding indirect effects, IOISs were found to be an important mediator of the effects of the following: It is interesting to note that flexible manufacturing is expected to respond better under joint planning and that stronger relationships are expected to favour flexibility. Yet the authors found negative direct effects of joint planning and of the strength of relationships on flexibility. They hypothesised that joint planning and collaboration might well focus on goals other than flexibility, resulting in low or negative statistical effects among variables. The positive effects of a demand-driven S&OP happen only through the adoption of IOISs. Nakano (2009) quantified the effect of collaborative forecasting and planning (CFP) in the supply chain (S&OP) on operational measures of performance, namely logistics and production. Operational results were measured by logistics costs, manufacturing costs, inventory, order fill rate, and delivery speed and times. Collaborative forecasting and planning were subdivided into the following dimensions: information sharing (standardised and customised), coordination by plan and by feedback, collaborative process redesign and continuous process improvement. These dimensions were analysed internally with main suppliers and with main customers. A positive relationship between internal collaborative forecasting and planning and firm performance was found. A positive relationship was also found between internal collaborative forecasting and planning and collaborative forecasting and planning IJPPM 61, 4 with main suppliers and with main wholesalers/retailers. This result is consistent with previous findings from Ventura (2003, 2005) and from Stank et al. (1999) . However, the correlation observed with upstream firms was stronger than the correlation observed with downstream firms. There was no evidence of any effect of external CFM on operational performance in the Japanese firms surveyed.
The main elements of analyses of S&OP and its effects on firm performance are summarised in Table IV. Overall, S&OP has a positive effect on performance. However, as quoted by Nakano (2009), most results depend on the sample of industries and countries included in the analysis. Also, some samples are small and the research is preliminary and exploratory (Hadaya and Cassivi, 2007) . Despite these limitations, there is evidence that some elements of S&OP have a positive impact on firm performance in the supply chain.
In short, McCormack and Lockamy (2005) stressed the importance of the "soft" aspects of S&OP and the role of information sharing; Olhager and Selldin (2007) emphasised that market uncertainty affects the choice of planning strategies to "chase" demand or to produce at a steady pace, which in turn will effect performance; Hadaya and Cassivi (2007) showed empirically that S&OP effects on performance are strongly mediated by the use of inter-organisational information systems; Nakano (2009) confirmed previous findings that S&OP leads to better operational performance but failed to obtain significant correlations between external joint forecasting and planning and the performance of the firm. The latter was attributed to the particular sample of Japanese firms surveyed.
Implications for research
There are several papers dealing with discrete elements of S&OP and its effects on performance, but most are descriptive and prescriptive, i.e. they describe how the process should be and how it will impact performance. They also prescribe how practitioners could benefit from implementation. Yet few papers are based on mathematical modelling, carefully designed case studies or survey data. The assumptions upon which constructs are based, the methodology and data sets are seldom presented. This makes scientific verification and validation difficult. Studies that are carefully designed, implemented and presented are still very few. Even among carefully conducted research papers, different measures of firm performance in the supply chain are used, as depicted in Table I . This fact makes rigorous meta-analysis of the effects of S&OP on firm performance difficult.
This research identifies the following three main venues of future research:
(1) First, the analysis of S&OP impact on firm performance should be expanded to different contexts (industries, countries or regions, manufacturing strategies, products, processes, planning horizons), in order to generalise its findings to different countries and industries. (2) Second, a more homogeneous and agreed-upon framework to measure the performance of supply chains, such as the one described by Beamon (1999) , should be applied to the measure of S&OP performance. (3) Third, additional case studies, survey data and modelling of the relationship between the S&OP elements and performance are necessary before any definitive conclusions about S&OP effects can be generalised. 
Conclusions
This paper provides a systematic review of the extant literature on S&OP in an effort to identify and measure the effects of S&OP on firm performance. Although the research reviewed 271 abstracts and 55 papers, few papers offered empirical evidence of these effects. Olhager and Selldin (2007) estimated that S&OP processes mitigate the negative effect of market uncertainty on firm performance. Nakano (2009) suggested a positive correlation between the internal and external collaborations inherent in the S&OP process and firm performance. The correlation is more acute with suppliers than with distributors and wholesalers. Hadaya and Cassivi (2007) found that the effect of the collaborative aspect of S&OP (formal groups and informal communication) on firm performance is mediated by the use of inter-organisational information systems. IOISs are important mediators of the effect of joint collaboration planning actions and the strength of relationships (measured by scales of trust, commitment, and loyalty) on firm performance. McCormack and Lockamy (2005) found significant positive correlations among informal organisations, formal groups, integrating roles, and network building with firm performance. The S&OP effect on firm performance is mediated by different descriptors, such as planning and control mechanisms, collaborative forecasting and planning, inter-organisational information systems, and horizontal collaboration within a firm. Mathematical modelling by Feng and Sophie D'Amours (2008) also showed that integrated planning yields a superior performance compared with traditional, decoupled planning. Oliva and Watson (2010) hypothesised that the S&OP process affects performance even when functional incentives and rewards are contradictory and not prone to consensus and cross-functional alignment. The results are relevant for both practitioners and researchers. Practitioners will benefit from insights related to the intermediate role of S&OP in mediating the effects of structural changes on firm performance. There is at least partial evidence that cross-functional planning processes can mitigate the negative effect of misaligned organisational structures and contradictory incentives schemes on firm performance. Formal and informal communications between functions, networking and internal integrating roles can boost performance. Furthermore, internal alignment seems to facilitate supply chain integration with both suppliers and customers, particularly when inter-organisational information systems favour supply chain integration. Researchers may contribute further to the research on S&OP as a business process and its effects on firm performance. Demonstrating how the findings obtained for specific industries and cultures can be generalised is yet to be demonstrated. Additional case studies and survey research are necessary to corroborate findings and to reveal new venues for research questions and hypothesis tests regarding the role of sales and operation planning in the supply chain. 
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